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Introduction 


When wood is treated with water-soluble inorganic 
Saige LOneorder to preserve it against decay or insects, at 
has been found that movement of water in the wood effects 
ehagezes in the distribution of the preservatives “There isc 
very littie information available in the literature regara- 
ing the quantity of water-soluble salts remaining in treated 
lamvereatuer Various periods of service or regarding @the 
distribution of the salts immediately after treatment. 


Under certain service conditions, as in a railway 
tice the preservative.is leached .from the timbers sUnder 
Dineracondablons ,..as in: asround.fence-post, thenesgisvaisa 
a movement of the water-soluble salts up the sapwood 
from the butt to the portion above the ground-line. Data 
obtained from examinations of ties and fence-posts after 
various periods of service are presented below in Sections 
A and B. 


The upward movement of moisture in the sapwood of 
fence-posts has been utilized to treat green posts by 
Standing the butts in a concentrated solution of copper 
Sulphate. Data on the concentration of copper sulphate 
found in two fence-posts after treatment are presented 
in Section C. 
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A. Zing Chloride Concentrations in Ties after 4 
POV Careuuipervice ae 


Materials Hxamined and History 


_. Two jack pine ties, pressure«treated in 1924 
with half a pound of zine chloride per cubic foot, were 
placed in track in the vicinity of Lacombe, Alberta, in 
leo. sndmremoved ain el929.. 


Six Hastern hemlock ties, pressure-treated with 
Wet eee pound OL eZine Chicride. pericublic foot, wweres placed 
track near Windsor Street Station, Montreal, Quebec, in 
iveee una removed in’ 1958. 


Hxamination 


For the jack pine ties, analytical samples were 
prepared from one-inch cross-sections of the ties taken at 
PoeecVvalommnotcaucd in Table Joe rAnalyses were carried) out 
by the standard ferrocyanidée method. Table #ishows the 
resultshin deteils 


aL eres 


Zine Chloride Concentrations in Jack Pine Ties 
aver AY Cave iNoery ice 


Distance of l-in. Boson es ine. Chloride pe race 
Sections from calculated from zinc determinations 
end of Tie (Inches) Memos TemN Osmo 

44 Geil ats Ons 

85 Cran 0.088 

ae 0.104. 0.069 

Bae Or1o2 0.09] 

O68 OeLeS 0.101 
Average (weighted for entire 0.108 0.096 

tie 


The Hastern hemlock ties were examined.in some- 
what greater detail than the jack pine ties. The six ties 
were sectioned longitudinally at right angles to the spike 
holes. One section. of each tie was planed smooth and 
sprayed with potassium iodide-ferricyanide-starch indicator 
tO Secure date on penetration, and the set of six sections 
was photographed. Unfortunately, traces of iron in many 
parts of the ties reacted with the ferricyanide and ob- 
scured the characteristic zinc colour, and the test was 
of bittle value. The photograph is accordingly not re- 
produced. 


Three of the ties --~ Nos. 2, 4, and 5.-- were 
sectioned at points indicated in Table 2, and samples were 
analysed for both chlorine and zinc. Corresponding samples 


* 


- 3- 


from the top and bottom of the ties were analysed in each 
Gace. Wor tio Nome the average concentration. of ganc 
chloride in pounds per cubic foot of wood was calculated. 


Table 2 


Zine Chloride Concentrations in Rastern _ Hemlock Ties 
After 9 Years’ Service 


Sn ne ee eee pee ee 


Pounds OR Zine Chlomidge mer cu. 
iis Ca WwCUuLea Cedi Com: 


Pie Size and Zinc Deter— Chlorine De-s pecay 
lo Location of Section minations terminations Rating of 
Bi! eek '2> Top Bottom Top Bottom Section 
S LO" (Section, 16 from. end OeOD9 0.085 - - Advanced 
4 103" 4 yend Oe 6 0.095 - = Sound 
a a" f Scent ne 0.138 OP Oleys > = Sound 
6 3" Sections, average two 
ends 0.122 On 140... OC OL9 0s OS ae rae 
© RD? dH! 1 ec romesach 
end (av.) 0.104 O.095 03015 \O. OLS) Siena 
6 103" Section, under rail 
seat 0.055 0.067 0.014 0.009 Advanced 
eel Ore " "rail seat 0.090 0.014 0.014-0.012 Moderate 
6 me mechions, 54" From each 
end (av.) 0.099 0.076 0s039)0.009R Sound 
6 Pe ooe On roe ntre 0.077 0.063 0.048 0.036 Sound 


- Average (weighted) for Tie ania 


No. 6 0.089 Us088)) Os Ca6e 02Gb 


Theszinescnidoride: concentration, in Tie No. 6) averaged 
over the entire tie, was 03089 pound per cubic foot as cal- 
culated from zine determinations and 0.021 pohnd per .q@ubdic 
foot as calculated from chlorine determinations. 


Decay ratings of the spike holes were as follows; 


32 NO wait Medium decay, both sets of holes 
‘4 re Advanced decay, both sets of holes 
wil } Advanced decay, and slight decay 
tie A 4 Moderate decay and slight decay 
hes 5 Medium decay, both sets of holes 
ae vl 6 Advanced decay and slight decay 
Discussion 


Examination of the analytical data shows, first, that 
in four years the concentration of zine chloride, as calculated 
from zinc determinations, was reduced to about £0 per cent of 
its initial concentration in jack pine ties. In nine years 
ijewas reduced to a little less than 20 per cent in hemlock stica. 
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Variations throughout 4 single tie have little avvarant 
Significance; concentrations are somewhat higher at the 
ends; differences between top and bottom do not appear to 
have any special meaning. 


The second important point to be noted is the great 
differences in Table 3 in concentrations of zine chloride 
calculated from zinc determinations and from chlorine 
determinations. These differences are normally encountered 
in all similar work, and*are dué,to the well-known vroperty 
Meine eciPOrae On Torming basia chlorides} zindg chloride 
and water react to form basic zine chlorides (of variable 
composition with low solubilities) and hydrochloric acid. 
Unehydrochloric acid is" readily Tsached from the wood, and the 
D toresul bh ls tietuths percentape, loss of chloridévoniginaliy 
Preociieteperogvermtulen bone percentage loss ofezinc. ight was 
noted more than seventy-five years ago that, when wood treated 
with zine chloride is leached, the chloride is leached more 
Tepidiy theanvis theyzine ion. In aryvery interesting report 
(1) dated 1872, the following passage occurs; “I also notice 
pie eo Meaet, partial decomposition of the salt; “thegiirst 
portions of pure distilled water used for washing containing 
Puonine, shubeyleldinpwno wreactionsionr zinc: @iThe supsect 
has also been dealt with in detail by Buteman (2), who con- 
cluded from the results of analyses of ties ti.ken from service 
that in the leaching of zinc chloride from wood the chlorine 
beachesetaster than the zinc, part of which is left behind 
as an insoluble basic chloride. Bateman's figures are. not 
strictly comparable with those given above, since they show 
concentrations at selected points in the treuited shell only, 
while the latter are ccnecentrations for the entire cross-sections 
Oe) A ipalan Mare isto 


Summary 


Changes in concentration of zinc chloride in treated 
ties under service conditions are, first, a great reduction 
in the average concentration and, second, a greater reduction 
of chloride than of zinc concentrations. 


In’ tives examined after various periods of service, 
Lhe wesmugunaetoat thergquentity of gine chloride ver .cubic 
foot of wood remaining in various parts of individual ties 
varied considerably. In general, the decay was concentrated 
at and around the spike-holes and the ends, with little or no 
decay in the centre portion of the ties. It was not possible 
to draw any definite conclusions regarding the juantity of 
gine chloride required to inhibit decay. 


Owing to the time involved in carrying out the an- 
elycical work. iteis not feasible, at present, to examine a 
sufficient number of ties to determine the rate at which the 
zinc chloride is lost in service or the amount required to 
inhibit decay. The indications are, however, that a consider- 
able proportion of the loss occurs a few year; arter installation. 
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Boy Zine Chloride Concentrations in Butt- Treated 


Fence-posts 
5 


In 1951 a description was published of work in 
WOHUGME Wu was: TOund that, after, a jear an, the, ground, a: green 


SUGUCeDOseetO, ther .butt of which had been mailed .a,can cone 
taining wdiryigince chloride contained a high percentage orf 
LinGecnloriae at a point three,feet, above the: eround-dine, 
and comparatively little below the ground-line. Tne impor- 
tance of this upward movement of a water-soluble vreservative 
was recognized, and further work, as described below,was 
Carri ed-aut-. 


AAS el estan alleen e «onde eee cr einai eae os [eae eee aera eee 1, 


Taree aspen poplar posts were butt-treated aiter 
seasoning by the Forest Nursery Station, Indian Head, Sask., 
by placing them to a depth of 2 feet 6 inches in a 5 per 


cent zinc chloride solution maintained at a temperature of 
ron tompuo, Lomenalt ‘an your ite one hour.  Thevsolutizorn 


Woe eid owea tOscool, ana the posts were: lert standing in 
iWieewooluuLon TOr oo hours. The posts absorbed ‘2 pounds 

to 32 pounds of solution, or 0.10 pound to 0.18 pound of 
MncecwtOonriae. They were nlaced in service din: the epmanien 
line ab,..ne.Nurservy,,.together witha number ofsinitearim 
Pore wus us, ano repained an Service lour years. at tee 
which the three posts were removed and forwarded to these 
Laboratories, where one post was examined in detail and 

the other two visually. 


BPxamination 


Visyal examination of the posts treated with 
zinc chloride was made by sectioning them at 10-inch 
iWivervolte Eno sproavyine whe freshly cut surtacesawi th 
potassium ferricyanidéspotassium iodide-starch indicator 
solution, to show qualitatively the distribution and 
perevratzon Of Zine chicoride. <A dark stain indicates 
hiewereecice OL gine. Plates 1,2 and 5 are, reproduciions 
DoepuotorrepiG (Ol tne Sections of each post., sections 
Meee ewe on se She. Wore at points’ cO inches pelow 
tie eroure line. 1O inohes below the ground-line av the 
ProundetimeolO inenes. apove the esround-line,, and.so lon. 
lpumey  perseen in Plates! land. 2 that. in. sections above 
tiemerounoawtine. NOS. 4,0, 6, . and 8, the, preservative 
Peo v pr ee iuladbt ule Carcumrerence, while in, Plater. 
showing Post No. 374, which was analysed in detail, it 
mays Ve Seem that in sections 4, 5, 6, 7, and 8, ibis 
present near the circumference but not in the interior. 
In all posts heavier concentrations above the ground- 
line than below were indiceted. 


For the detailed analysis of Post No. 374, one- 
inch cross-sections were cut at 10-inch intervals, and 
analyses were carried out by standard methods for both 

2 


Zine and chlorine. Results are given in Table 3 and shown 
erapnicaily in’ Figure 1. 
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Table 3 


Distribution of Zine Chloride in a Butt-Treated 
Post after 4 Years’ Service SF 


POSHD VOM Ol yin . Pounds of Zine Chloride per 
cross-section rel- cue ft. calculated fron: 
ative to ground- 
Dime y Zinc Determinations Chlorine Deter- 
eas ae wien minations 

24 in. below Oo ld S GeO 
Opry Mi 0.1435 0.024 

iy a! u ie 0.021 

toe, Ya DOVe Oe G00 0.249 
Bont u Oat one, alia 

Bre is 0.264 O.266 

Bibi ut 2 eo ~ 

ct Aa alge u Uslod eS 
cys u O2453 On ew) 
TOCaIe eure tC Orde 

in post OR AUO! ae OOOO Ibi. 
Discussion 


An important conclusion to be drawn from a study 
Ouwtaplie 4rand the Supplementary praph, Figs 1 eis thant 
service conditions effect not only a removal of water- 
Soluble preservative fromia standing post) but talsova 
movementror the. preservative to parts of the post; suciwas 
tite -Genire pabove “Lhe ground, Where preservation as (ner= 
atively unnecessary. /Itvis evident also that the gine von 
is more stable than the chloride ion, Since the difference 
1H concentrations: above and below the ground-line is much 
Peepers Or Chiorvidomuran or zinc. The Tipures indice 
that while zinc has moved upward in very appreciable 
quantities, chloride in more than equivalent quantities 
Nacweiuner epeem lostirrom pelow the zround-lin@ or nae 
moved upward. 


in conclusion Wit may be mentioned than anvwex= 
AenewLonvin Neri elIGo lof theysprinkler dine avmindgian 
Head showed that the poplar posts treated with zinc 
chloride ware only slightly decayed below the ground-line. 
Onivyrone replacement *in a total of sixty-four posts 
insvsived has  beemimecessary in twelve years of Serviga, 
and it appears that the small amount of zinc chloride 
remaining in the butts has increased the service life. 


Summary 


Movements of water in standing posts effect 
changes in the distribution of water-solubls preservatives, 
of which the most striking change is a movement of pre- 
servative to points above the ground-line. Under some 


* ee Die 


sanrkt a ayoty 


cov hr ene MM emoged iss Soo ody mp 


‘ Pps ee : ig Wiid 


BOOS Ehawee Pe Fs byt a Oeil digy al fe ti Gide ica 
ch ye é ne Perr yeore tong ote to .1aamevom 


ico l bok ‘Bemggay aed ‘al ppeke ehetotde- ta" sotsers 


_ oo boites 


é So Ree fo BSat hts i Pin, 
S 9 sare 
lf -. | oe } 
° 


BS). tp. 
TsO. oe) ee 


Fase ates Bae te 


sey ner 
as e <5 Vp a ee ik 


i sen stie me sce eee snes ee 


may wt ras wr nee SS) Sr Se ene pes == re 
| reo isi 


iti 


eae BF pe g 5 Pen £oR #7 
- : : « nf om ofemiog: ZA 
‘ a AS aes a "ys. Tat ie uF 
en (sn08 Thoroged og : 
7% ae os 


eer dee eet a pie phim kar cay. piri: & elget. =o: 
retin he aeamea meron toelio enoled hao -apdwrss 


be CLI OS GES = PSRFs- 2ae n0K; ORS 


ee ‘ai: cad. : Ut i rafal Dredd : penets b 
ess, ie ee 
-bigA Sots: ASOPRNER RB DIDD “Bz 


We. aoe 


Bevom ees ot de ted ts 
; 274 DL, shiolie ,aeds 
o i> le Jeg cos ter 


Bek fe oa 6 


ste al Caatare ba 
sag art i DeLana: 


eee! 


a ee 


: Ris. vise 2am BEiealas 
4 Ere Senses Higas Gro. als 

BSGen. sed cgd folise aot 
OAs: teitt Pthnage.. Pee bas 
el oe a; hector taarss 


te ivaisiche 


ee > 


ebro 
S23 Gey 


wont 
> 


OS) i 


gmervice conditions , at least, the preservative is not 
leached out of a post, but moves upward as noted. Again, 
as'in the case of the ties examined in Section A; the 
(ieee tronemere tna. & large percentagevor Lhe Zing chloe 
ride wLesremoved in the first few years of service, and 
that She timber. resists the attack of fungi for some time 
atucer, a Jarge percentage, of the zinc chloride has peen 
removed from the point requtring pretection from decay. 


C. Copper Sulphate Concentrations in 


te ea a en a ee RR Se RRR Sa EE ee EN ae ee 


What 1s known as the "blue-stoning" treatment 
TOrvEence-posts, has; been used. in Western, Canada fer. many. 
years. The green vosts are placed upright, with the butts 
in a Saturated solution of copper sulphate. 


oe re et er 


Two aspen voplar posts were received from the 
Dominion Department of Agriculture and were deseribedted 
having been treated at Nokomis, Sask., by steeping the 
MiGg@¢oemune conocer. Sulphate solution for o62te Sahouns.. 


Bxamination 


The posts treated with copper sulphate were sampled 
by cutting one-inch cross-sections commencing Six inches 
Prommsre buLtsvand.at 10-inch intervals thereafter. jie 
cut surfaces were daubed with potassium ferrocyanide to 
show penetration, and it appeared that most of the: salt 
was concentrated in a quarter-inch outside shell extending 
Veoeevuee ru l tengtn. of the pole in onevcaeseghut tere 
than half the length) in the other. The analytical data 
shown in Table 4 verify this qualitative result. 


DistrivutlOunct, Copper Sulphate in Butt= 


os 


Treated Posts after Treatment (not sub- 


Peerance Of; ] in. Ub.sor, Copper Sulphate per ‘cubic ltootmias 
cross-section from Outer # in. Lightly Treated Total Cross- 

butt (inches) eee oleh as Area sectarian 
peoros teNo.. 4) ais Owes 0.86 

16 n LSet 0.15 Gee 

26 i 1.44 0.18 AD se 

56 u 1.06 0.16 Goes 

46 a 1.00 0.13 Oeek 

56 A tee 0.07 0.17 

66 ut 0.84 0.01 OS1S 

76 4 0.62 Nil 0.09 
GEeurost (Now: (2) icale OSs 0.26 

16 1.04 araes 0.24 

26 orf 0.08 Oele 


56 48 Nil 0.05 
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Total amounts of pun ae oH, C ey post 
No. 1 38) J 
Ho. 2 13 iy 


Discussion 


Regarding the examination of the posts treated with 
cCoppem sulphate, the striking feature is the previously men- 
tioned high concentration of preservative in a quarter-inch 
shell on the outside. The sapwood of each post was about 
two inches thick and no structural differences between the 
wood of the heavily treated zones and the adjacent sap- 
wood could be detected; a ready explanation of: the point 
Pst apparent, unless it may be that the wood-water 
relationship in the treated green posts is somewhat the same as 
in 8: living tree. 


(1) Report on the Preservation of Wood--Gen. J.K. Barnes 
pucecOon-General, U.S.A., Gen.: A.A. Humpnreys) Chiemiog 
Engineers, U.S.A., Gen. M.C. Meigs, Quartermaster General, 
sissy Gelle Ov. Bapcock, Com'r. Publie: Buildings 
Prounde= to, the Board of Public Works of therDistriycuen. 
Columbia, with tabulated results of an emamination of 
aide the wybest known methods, conducted by Dr. 8. Picweaae 
Mimourecol, U.o.A. and Dr. W.C. Tilden, A. 4.) Sucgeou, 
Uo spau the Laboratory of. the Surgeon-Cenersl | s (One ce 
Westiimeuon, Det. 1872. 


(2) Bateman, EB. The Leaching of Zine Chloride from Treated 
Wood.mBuld. Amer. hiv. Ene. AssSocn. No.'c2% (1920) poe 
75-87. 


fSyueharkom. J.F.... Canada Lumberman, Jan. 15,1981" pea. 
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Plate 1. —— Cross-—sections of Post No. 372 


Plate 2. — Cross-sections of Post No. 375 
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Plate 3. -- Cross-sections of Post No. 374 
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